SENIOR  HIGH  MATHEMATICS 


MATHEMATICS  20 


COURSE  OF  STUDIES 


IMPLEMENTATION  -  SEPTEMBER  1990 


™TRRICULUM  DESIGN  BRANCH 


LB 

1629.5 

A3 

A35 

1978 

gr. 10-12 

add .ma. 20 

1990 

CURRGDHT 

Liberia 

EDUCATION 


Ex  LIBRIS 

UNIVERSITATIS 

ALBERT7ENSIS 


MATHEMATICS 
20 


A.   PROGRAM  RATIONALE  AND  PHILOSOPHY 


To  set  goals  and  make  informed  choices,  students 
need  an  array  of  thinking  and  problem-solving 
skills.  Fundamental  to  this  is  an  understanding 
of  mathematical  techniques  and  processes  that 
will  enable  them  to  apply  the  basic  skills 
necessary  to  address  everyday  mathematical 
situations,  as  well  as  acquire  higher  order  skills 
in  logical  analysis  and  methods  for  making  valid 
inferences. 

A  knowledge  of  mathematics  is  essential  for  a 
well-educated  citizenry.  However,  the  need  for 
and  use  of  mathematics  in  the  life  of  the  average 
citizen  is  changing.  Emphasis  has  shifted  from 
the  memorization  of  mathematical  formulae  and 
algorithms  toward  a  more  dynamic  view  of 
mathematics  as  a  precise  language,  used  to 
reason,  interpret  and  explore.  There  continues 
to  be  a  need  for  the  logical  development  of 
concepts  and  skills  as  a  basis  for  the  appropriate 
use  of  mathematical  information  to  solve 
problems.  Moreover,  the  use  of  available  tech- 
nology along  with  techniques  such  as  estimation 
and  simulation,  incorporated  with  more  tradi- 
tional problem-solving  techniques,  are  the  tools 
with  which  mathematical  problems  are  solved. 

Change  in  the  way  in  which  mathematics  is  used 
is  necessitating  a  concurrent  change  in  the 
emphases  of  mathematics  education.  Students 
need  an  expanded  list  of  fundamental  concepts 
but  will  also  need  to  understand  the  ideas  that 
make  up  those  concepts  and  how  they  are 
related.  They  also  require  familiarity  with  their 
applications.  Most  important,  students  have  to 
be  able  to  solve  problems  using  the 
mathematical  processes  developed,  and  be 
confident  in  their  ability  to  apply  known 
mathematical  skills  and  concepts  in  the 
acquisition  of  new  mathematical  knowledge.  In 
addition,  the  ability  of  technology  to  provide 
quick  and  accurate  computation  and  mani- 
pulation, to  enhance  conceptual  understanding 


and  to  facilitate  higher  order  thinking,  should  be 
recognized  and  used  by  students. 

The  majority  of  students  who  enter  senior  high 
school  exhibit  mainly  concrete  operational 
behaviours  with  regard  to  mathematics.  It  is 
recognized  that  senior  high  school  mathematics 
courses  include  many  abstract  understandings 
which  students  are  expected  to  acquire.  The 
course  content  of  the  Senior  High  School 
Mathematics  Program  is  cognitively  appropriate 
for  the  students  and  should  be  presented  in  a  way 
that  is  consistent  with  the  students'  ability  to 
understand. 

The  Senior  High  School  Mathematics  Program 
includes  the  course  sequences  Mathematics 
16-26,  14-24,  13-23-33  and  10-20-30,  plus 
Mathematics  31.  Transfer  by  students  among 
courses  of  different  sequences  is  possible.  The 
course  sequences  commensurate  with  differing 
abilities,  interests  and  aspirations,  are  designed 
to  enable  students  to  have  success  in 
mathematics.  As  well,  the  mathematics 
program  reflects  the  changing  needs  of  society, 
and  provides  students  with  the  mathematical 
concepts,  skills  and  attitudes  necessary  to  cope 
with  the  challenges  of  the  future. 

The  Mathematics  10-20-30  sequence  is  designed 
for  students  with  an  interest  and  aptitude  in 
mathematics,  who  are  intending  to  pursue  post 
secondary  studies  at  a  university  or  in  a 
mathematics-intensive  program  at  a  technical 
school  or  college.  Mathematics  10-20-30 
emphasize  the  theoretical  development  of  topics 
from  the  areas  of  algebra,  geometry,  trigono- 
metry and  statistics  up  to  a  level  acceptable  for 
entry  into  universities  and  other  post  secondary 
institutions.  Upon  successful  completion  of 
Mathematics  30,  students  will  have  fulfilled  the 
mathematics  requirement  for  the  Advanced 
High  School  Diploma. 
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B.  GENERAL  LEARNER  EXPECTATIONS 


Upon  conclusion  of  their  senior  high  school 
mathematics  education,  students  will  be 
expected  to  be  mathematically  literate. 
Mathematical  literacy  refers  to  students' 
ability  and  inclination  to  manage  the  demands  of 
their  world  through  the  use  of  mathematical 
concepts  and  procedures  to  communicate,  reason, 
and  solve  problems.  More  specifically,  students 
will  be  expected  to: 

•  have  achieved  understanding  of  the  basic 
mathematical  concepts,  and  developed  the 
skills  and  attitudes  needed  to  become 
responsible  and  contributing  members  of 
society 

•  apply  basic  mathematical  skills  and  concepts 
in  practical  situations 

•  have  developed  the  skills,  concepts  and 
attitudes  that  will  ensure  success  in  the 
mathematical  situations  that  occur  in  future 
educational  endeavours,  employment  and 
everyday  life 

•  have  developed  the  skills,  concepts  and 
attitudes  that  will  enable  the  acquisition  of 
mathematical  knowledge  beyond  the 
conclusion  of  secondary  education 

•  have  developed  critical  and  creative  thinking 
skills 

•  be  able  to  communicate  mathematical  ideas 
effectively 

•  understand  how  mathematics  can  be  used  to 
investigate,  interpret  and  make  decisions  in 
human  affairs 

•  understand  how  mathematics  can  be  used  in 
the  analysis  of  natural  phenomena 

•  understand  the  connections  and  interplay 
among  various  mathematical  concepts  and 
between  mathematics  and  other  disciplines 

•  understand  and  appreciate  the  positive 
contributions  of  mathematics,  as  a  science 
and  as  an  art,  to  civilization  and  culture. 


situation  are  affected  in  what  and  how  they  learn 
by  forces  that  have  impact  upon  them. 

The  Content  of  the  Senior  High  School 
Mathematics  Program  is  the  body  of  knowledge 
that  is  to  be  acquired  by  students.  In  the  various 
senior  high  school  mathematics  courses,  it  is 
made  up  of  topics  that  can  be  categorized  into  one 
or  more  of  the  listed  strands. 

Within  each  course  in  the  Senior  High  School 
Mathematics  Program,  students  will  focus  on 
problem  solving  The  Problem-Solving 
Context  refers  to  the  instructional  emphases 
within  which  the  specific  content  expectations 
can  be  acquired.  The  various  entries  indicated 
within  the  model  suggest  processes  that  belong 
to  the  problem-solving  context  and  may  be  used 
by  students  as  vehicles  for  learning  the  content. 

The  Impacts  on  the  problem-solving  context  are 
those  skills,  attitudes  and  experiences  that  are 
possessed  by  the  students  and  teachers  involved/ 
as  well  as  the  resources  they  may  use  throughout 
the  learning  process.  They  include  the  influence 
exerted  by  the  culture  and  beliefs  of  the 
community  as  reflected  by  the  school.  The 
effectiveness  of  the  context  in  enabling  a  student 
to  acquire  the  content  is  dependent  upon  the 
skilful  management  by  the  teacher  of  those 
items  that  impact  upon  a  student's  learning. 


A  General  Model  for  Mathematical  Literacy 

for  Senior  High  School  Programs  is  presented  on 
the  following  page  which  outlines  the  factors 
that  affect  what  and  how  students  learn  as  they 
become  mathematically  literate.  The  model  is 
fluid  in  that  the  content  can  be  learned  within  a 
problem-solving  context  which  engages  any  of  a 
number  of  vehicles  as  the  learning  focus.  At  the 
same  time,  the  students  involved  in  the  learning 
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A  General  Model  for  Mathematical  Literacy 
for  Senior  High  School  Programs 
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C.  SPECIFIC  LEARNER  EXPECTATIONS 


Program  Organization 

The  major  part  of  the  content  of  each  senior  high 
school  mathematics  course  consists  of  topics 
required  of  all  students  who  take  the  course.  The 
required  content  comprises  80%  of  the  course  and 
contains  the  concepts,  skills  and  attitudes  that 
all  students  are  expected  to  acquire.  As  well,  the 
required  portion  of  all  courses  includes  specific 
expectations  in  regard  to  problem  solving  and 
the  use  of  technology. 

Each  course  includes  a  compulsory  component 
comprising  20%  of  the  course,  made  up  of  elective 
material  which  is  consistent  with  the  content 
and  expectations  of  the  required  component.  The 
purpose  of  the  elective  is  to  provide  for 
enrichment,  remediation,  or  innovative  or 
experimental  presentations  or  activities.  It  is 
not  intended  to  provide  acceleration  or  advanced 
placement.  However,  horizontal  enrichment  and 
extension  is  appropriate  and  students  should 
have  access  to  elective  material  that  serves  their 
individual  needs  and  interests. 

Evaluation  of  students  in  the  Senior  High  School 
Mathematics  Program  will  involve  assessment  of 
the  level  of  achievement  of  all  of  the  learner 
expectations,  including  concepts,  skills  and 
attitudes,  as  well  as  problem  solving  and 
technological  expectations.  For  more 
information  regarding  evaluation,  consult  the 
Teacher  Resource  Manual  for  Senior  High 
Mathematics. 


Program  Structure 

At  the  beginning  of  each  course  is  a  list  of 
attitude  expectations.  These  attitudes  embody  a 
mathematical  attitude  or  frame  of  mind  for  a 
student  to  view  the  world.  The  attitude 
expectations  should  be  woven  into  the  fabric  of 
the  entire  course. 

Following  this  are  the  problem-solving 
expectations  that  outline  a  variety  of  procedures, 
strategies,  skills  and  checking  techniques  for 
solving  problems.   Because  a  major  purpose  for 


studying  mathematics  is  to  learn  to  solve 
problems,  problem-solving  expectations  occur 
throughout  all  areas  of  the  specific  learner 
expectations.  Students  must  have  the 
background  skills  and  knowledge  necessary  to 
achieve  these  expectations  successfully,  using 
problem-solving  techniques. 

The  units  of  the  course  are  broken  into  a  number 
of  concepts.  A  concept  is  an  abstract  or  general 
idea  about  specific  instances  that  have  common 
properties  or  an  identifiable  relationship  to  one 
another.  The  concepts  are  presented  as 
mathematical  definitions  or  theorems  or  as 
statements  of  mathematical  ideas  or 
abstractions.  In  the  course  of  studies,  concepts 
are  stated  as  "Students  will  be  expected  to 
demonstrate  an  understanding  that .  .  ." 

Supporting  each  concept  are  a  number  of  skills. 
Skills  are  intellectual  or  physical  capabilities 
that  will  be  developed  within  the  context  of  the- 
particular  concept.  In  the  course  of  studies,  skills 
are  stated  as  "Students  will  be  expected  to  .  . ." 

Skills  specifically  related  to  the  use  of  technology 
identify  areas  in  which  calculators  and  or 
computer  technology  are  applied  by  students  as 
tools  to  be  used  for  calculations,  manipulation  or 
graphing,  or  to  aid  in  the  analysis  of  problems. 
Technological  expectations  are  defined  explicitly 
throughout  the  learner  expectations.  In  many 
cases,  a  particular  technology  is  indicated  for 
investigation  or  analysis.  It  is  in  these 
situations  that  the  use  of  technology  enables 
students  to  engage  in  critical  and  creative 
thinking  and  problem  solving. 

Students  will  be  expected  to  learn  how  and  when 
to  use  a  calculator  and  have  a  demonstrated 
proficiency  in  estimation  and  mental  arithmetic. 
To  use  calculators  effectively,  they  must  be  able 
to  judge  the  reasonableness  of  an  answer  and 
understand  the  importance  of  making  a 
judgment  about  the  result  of  a  calculation. 
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The  words  verify  and  prove  appear  throughout 
the  learner  expectations.  For  the  purposes  of 
the  Senior  High  School  Mathematics  Program, 
they  are  interpreted  as: 

•  Verify  -  to  substantiate  the  validity  of  an 
operation,  solution,  formula  or 
theorem  through  the  use  of 
examples  which  may  or  may  not  be 
generalized; 


•  Prove  -  to  substantiate  the  validity  of  an 
operation,  solution,  formula  or 
theorem  in  general  and  to  provide 
logical  arguments  for  each  step  in 
the  process. 


Mathematics  20  Program  Structure 


ATTITUDES 


PROBLEM  SOLVING 


Attitudes 

1.     Students  will  be  expected  to  demonstrate  an  attitude  associated  with  mathematical  literacy.    In 
particular,  students  will  be  expected  to: 

1.1  be  confident  in  their  mathematical  knowledge  and  in  their  ability  to  acquire  new  knowledge 

1.2  demonstrate  persistence,  resolve,  flexibility  and  ingenuity  in  finding  the  solution  to 
problems 

1.3  develop  intellectual  curiosity  and  openness  to  new  ideas,  insights  and  change  in  the  pursuit 
of  mathematical  knowledge 

1.4  exhibit  an  attitude  of  curiosity  and  spontaneity,  and  appreciate  creativity  and  innovation  in 
representing  situations  mathematically 

1.5  be  critical  and  constructive  in  approaching  new  ideas  and  new  processes 

1.6  be  aware  of  the  importance  of  communication  skills  in  mathematics 
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1.7  appreciate  the  usefulness  of  computational  competence,  mathematical  processes  and 
problem-solving  skills  which  are  used  in  the  decision-making  and  modeling  processes  in  our 
society 

1.8  appreciate  the  contributions  of  mathematics  to  our  culture  and  civilization. 

Problem  Solving 

1.  Students  will  be  expected  to  demonstrate  an  understanding  of  the  variety  of  procedures  that  can  be 
used  to  understand  problems.  In  particular,  students  will  be  expected  to  : 

1 . 1  read  the  problem  thoroughly 

1 . 2  identify  and  clarify  key  components 

1.3  restate  the  problem,  using  familiar  terms 

1.4  evaluate  the  given  information  as  to  sufficiency  and  relevancy 

1.5  interpret  pictures,  charts  and  graphs 

1.6  determine  hidden  assumptions 

1.7  ask  relevant  questions 

1.8  identify  given,  needed  and  wanted  information 

1.9  diagram  or  model  the  problem  situation 

1.10  use  suitable  notation 

1.11  determine  valid  inferences 

1.12  simulate  a  problem  situation 

1.13  formulate  situations  into  identifiable  problems. 

2.  Students  will  be  expected  to  develop  a  variety  of  strategies  for  use  in  the  solution  of  mathematical 
problems.  In  particular,  students  will  be  expected  to: 

2.1  conduct  an  investigation 

2.2  use  estimation  and  approximation 

2.3  develop  equations  or  use  formulae 

2.4  use  flow  charts 

2.5  make  lists  and  charts 

2.6  look  for  patterns 

2.7  work  backward 

2.8  break  the  problem  into  smaller  parts 

2.9  look  for  a  simpler  or  related  problem 

2. 10  make  diagrams  or  models 

2.11  use  manipulatives 

2.12  choose  and  sequence  a  series  of  mathematical  operations 

2.13  sketch  the  graph  of  a  problem  situation 

2.14  establish  procedures  to  gather  and  organize  data 

2.15  apply  empirical  or  inductive  processes 

2.16  use  geometric  construction  and  measurement  techniques 

2.17  make  and  test  a  conjecture. 

3.  Students  will  be  expected  to  develop  a  variety  of  skills  which  can  be  used  to  carry  out  the  plan  for 
the  solution  of  a  problem.  In  particular,  students  will  be  expected  to: 

3.1  apply  selected  strategies 

3.2  present  ideas  clearly 

3.3  document  the  solution  process 

3.4  use  appropriate  group  behaviours 
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3.5  use  calculators  and  computers 

3.6  evaluate  problem-solving  strategies  for  effectiveness 

3.7  alter  or  abandon  non-productive  strategies 

3.8  search  for  additional  information 

3.9  ask  questions 

3. 10  be  open  to  inspirations,  intuitions  and  "bright  ideas". 

4.  Students  will  be  expected  to  employ  a  variety  of  skills  to  help  them  look  back  over  the  solution  of  a 
problem.  In  particular,  students  will  be  expected  to: 

4. 1  determine  the  reasonableness  of  an  answer 

4.2  explain  the  solution  in  oral  or  written  form 

4.3  consider  the  possibility  of  additional  solutions 

4.4  search  for  other  strategies  and  processes  of  solution 

4.5  create  and  solve  similar  problems 

4.6  note  the  characteristics  that  will  be  identifiable  in  similar  problems 

4.7  make  a  generalization 

4.8  examine  the  assumptions  made  and  simplifications  and  modifications  used  for  accuracy, 
effectiveness  and  efficiency. 

Radicals  and  Exponents 

1.  Students  will  be  expected  to  demonstrate  an  understanding  of  the  relationship  between  radical 
expressions  and  exponential  expressions  with  rational  exponents  and  an  understanding  that  these 
expressions  are  subject  to  the  laws  of  exponents. 

Students  will  be  expected  to: 

1 . 1  transform  expressions  from  radical  to  exponential  form  and  vice-versa 

1.2  simplify  expressions  that  are  written  in  radical  or  exponential  form 

1.2.1    evaluate  radical  or  exponential  expressions,  using  a  calculator. 

2.  Students  will  be  expected  to  demonstrate  an  understanding  that  radical  expressions  and  equations 
which  contain  radicals  can  be  evaluated  and  simplified  by  performing  basic  arithmetic  operations. 

Students  will  be  expected  to: 

2.1  change  the  form  of  square  root  expressions  from  mixed  to  entire  radicals  and  vice-versa 

2.2  perform  the  operations  of  addition,  subtraction  and  multiplication  involving  square  roots 
expressions 

2.3  solve  radical  equations 

2.3. 1    solve  problems  involving  radical  equations. 

Rational  Expressions 

1.  Students  will  be  expected  to  demonstrate  an  understanding  that  rational  expressions  are  fractions 
in  which  the  numerators  and  denominators  are  polynomials,  and  that  operations  can  be  performed 
on  such  expressions. 
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Students  will  be  expected  to: 

1.1  determine  the  non-permissible  replacement  values  for  the  variable  in  rational  expressions  in 
one  variable 

1.1.1    use  a  calculator  or  computer  to  graph  rational  functions  to  determine  non-permissable 
values 

1.2  simplify  rational  expressions  by  factoring 

1.3  perform  the  operations  of  multiplication  and  division  on  rational  expressions 

1.4  perform  the  operations  of  addition  and  subtraction  involving  two  rational  expressions 

1.5  solve  equations  involving  rational  expressions 

1.5.1    solve  problems  which  can  be  represented  by  equations  containing  rational  expressions. 

Probability 

1.  Students  will  be  expected  to  demonstrate  an  understanding  that  probability  describes  the 
likelihood  of  the  occurrence  of  an  event  and  is  a  number  from  0  to  1. 

Students  will  be  expected  to: 

1.1  use  the  language  of  probability 

1.2  determine  the  sample  space  for  simple  events 

1.3  determine  the  probability  of  simple  events  through  experiments 

1.3.1    carry  out  an  investigation  to  determine  the  experimental  probability  of  an  event 

1.4  determine  the  theoretical  probability  of  events  which  have  easily  countable  sample  spaces 
1.4.1    compare  theoretical  probabilities  to  those  for  the  same  event  generated  empirically. 

2.  Students  will  be  expected  to  demonstrate  an  understanding  that  the  probability  of  a  compound 
event  can  be  determined  from  the  probability  of  the  individual  events. 

Students  will  be  expected  to: 

2.1  find  the  probability  of  two  or  more  events  occurring  together  by  the  application  of  the 
multiplication  law  for  independent  events,  P(A  and  B)  =  P(A)  x  P(B),  and  for  dependent 
events,  Pi  A  and  B)  =  P(A)xP(B|A) 

2.1.1  solve  problems  that  involve  finding  the  probability  of  the  occurrence  of  two  or  more 
events 

2.1.2  determine  experimentally  the  probability  of  two  or  more  events  occurring  together 
and  compare  it  to  the  theoretical  probability 

2.2  find  the  probability  of  the  occurrence  of  one  or  the  other  of  two  events,  A  and  B  by  the 
application  of  the  addition  law,  P(A  or  B)  =  P(A)  +  P(B>  for  mutually  exclusive  events  and  in 
general,  P(A  or  B)  =  P(A)  +  P(B)  -  P(A  and  B) 

2.2.1  determine  experimentally  the  probability  of  the  occurrence  of  events  A  or  B  and 
compare  it  to  the  theoretical  probability 

2.2.2  solve  problems  which  involve  finding  the  probability  of  either  of  two  events. 
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3.  Students  will  be  expected  to  demonstrate  an  understanding  that  simulations  are  experiments 
which  represent  the  conditions  present  in  real  situations  through  the  use  of  devices  and  processes 
with  known  probabilities. 

Students  will  be  expected  to: 

3.1  design  and  carry  out  simulations  involving  events  that  have  known  probabilities 

3.1.1    use  simulation  models  to  solve  problems  involving  events  with  known  probabilities 

3.2  design  and  carry  out  simulations  involving  events  that  have  unknown  probabilities 

3.2.1    use  simulation  models  to  solve  problems  involving  events  with  unknown  probabilities. 

Functions  and  Relations 

1.  Students  will  be  expected  to  demonstrate  an  understanding  that  certain  observed  real-world 
phenomena  are  quantitatively  related  to  each  other  and  that  these  relations  can  be  described 
graphically,  with  sets  of  ordered  pairs,  rules  and  equations. 

Students  will  be  expected  to: 

1.1  graph  relations  that  describe  physical  phenomena  or  everyday  situations 

1.1.1    solve  problems    by  graphing  and  interpreting  the  graphs  that  describe  physical 
phenomena  and  everyday  occurrences 

1.2  determine  the  domain  and  the  range  of  relations  algebraically  and  from  given  graphs. 

2.  Students  will  be  expected  to  demonstrate  an  understanding  that  for  some  relations,  called 
functions,  the  value  of  the  independent  variable  (domain)  uniquely  determines  the  value  of  the 
function  i  range,  dependent  variable  I. 

Students  will  be  expected  to: 

2.1  represent  mathematical  situations  such  as  direct,  inverse  and  partial  variations  with  tables 
of  values,  identify  the  dependent  and  independent  variables,  and  express  the  domain  and 
range,  appropriately  noting  any  restrictions 

2.2  interpolate  and  extrapolate  from  the  graphs  of  functional  relationships 

2.3  use  functional  notation  and  graphs  to  describe  functional  relationships 

2.3.1    solve  problems  algebraically  or  by  the  use  and  interpretation  of  graphs  that  represent 
functions 

2.4  determine  those  relations  that  are  functions 

2.4.1    develop  and  explain  tests  which  could  be  used  to  determine  if  any  relation  is  or  is  not  a 
function 

2.5  illustrate  and  recognize  different  kinds  of  functions  algebraically  and  graphically  from  the 
following  list:  linear  functions  (including  identity  and  constant  functions),  polynomial 
functions  I  including  quadratic  and  cubic  functions),  reciprocal  functions,  absolute  value 
functions,  and  exponential  functions 
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2.5.1    draw  and  analyze  the  graphs  of  functions  using  calculators  or  computers 

2.6  identify  the  zeros  of  a  function  as  the  x-intercepts  of  its  graph 

2.6.1    find  the  zeros  of  a  function  by  analyzing  its  graph  and  its  value  for  various 
replacements  of  the  independent  variable,  using  calculators  or  computers 

2.7  write,  and  sketch  the  graphs  of,  the  inverses  of  relations  and  functions. 

3.  Students  will  be  expected  to  demonstrate  an  understanding  of  how  particular  parameters  can  be 
used  to  effect  translations,  reflections  or  vertical  stretchings  of  the  graph  of  any  function. 

Students  will  be  expected  to: 

3.1  describe  the  transformation  effect  on  the  graph  of  y  =  f(x)  of  the  parameters  a  and  b  in 

y  =  f(x-a)  +  b 

3.1.1    perform  an  investigation  to  determine  the  effect  of  the  parameters  a  and  b  on  the 
graph  of  y  =  f(x-a)  +  b 

3.2  describe  the  transformation  effects  on  the  graph  of  y  =  f(x)  of  the  parameter  c  in  y  =  cf(x) 

3.2.1    perform  an  investigation  to  determine  the  effects  of  the  parameter  c  on  the  graph  of 
y  =  cf(x) 

3.3  describe  and  sketch  the  graphs  of  y  =cf(x-a)  +  b  by  applying  the  transformation  effects  of  a,  b^ 
and  c  on  the  graph  of  y  =  f(x) 

3.3.1    predict  the  graphs  of  functions  written  in  the  form  y  =  cf(x-a)  +  b  given  the  graph  of 
y  =  f(x),  and  verify  using  calculators  or  computers. 

Quadratic  Functions 

1.  Students  will  be  expected  to  demonstrate  an  understanding  that  any  function  that  can  be  written 
in  the  form  y  =  ax2  +  bx  +  c,  a  *  0,  is  a  quadratic  function  and  that  individual  quadratic  functions 
have  unique  characteristics  and  graphs. 

Students  will  be  expected  to: 

1.1  sketch  the  graphs  of  quadratic  functions  written  in  standard  form,  y  =  a(x-h)2  +  k 

1.1.1    investigate  the  effects  of  the  parameters  a,  h  and  k  iny  =  a(x-h)2  +  k  using  a  calculator 
or  computer 

1.2  transform  quadratic  functions  from  the  general  form  y  =  ax2  +  bx  +  c  to  the  standard  form 
y  =  a'  x-h)2  +  k  by  completing  the  square 

1.3  find  the  vertex,  axis  of  symmetry,  domain,  range,  maximum  or  minimum  values  and  x-  and 
y-intercepts  of  a  quadratic  function  from  its  equation  or  from  its  graph 

1.3.1    solve  problems  that  involve  quadratic  functions,  by  analyzing  the  functions  depicted  in 
graphical  and  equation  form. 
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Quadratic  Equations 

1.  Students  will  be  expected  to  demonstrate  an  understanding  that  finding  the  x-intercepts  of  the 
quadratic  function  y  =  ax-  +  bx  +  c  is  equivalent  to  solving  the  quadratic  equation  ax2  +  bx  +  c  =  0. 

Students  will  be  expected  to: 

1 . 1  use  the  quadratic  formula  to  solve  quadratic  equations 

1.1.1    solve  problems  that  involve  quadratic  equations 

1.2  solve  equations  that  contain  radicals  and  rational  expressions 

1.2.1    solve  problems  that  involve  equations  which  contain  radicals  and  rational  expressions 

1.3  evaluate  the  discriminant  of  a  quadratic  equation  and  state  the  nature  of  its  roots 

1.4  recognize  and  explain  the  relationship  between  the  graphs  of  quadratic  functions  and  the 
real  or  non-real  nature  of  the  roots  of  their  corresponding  equations. 

Geometry 

1.  Students  will  be  expected  to  demonstrate  an  understanding  that  the  perpendicular  bisector  of  a 
chord  passes  through  the  centre  of  the  circle,  and  that  this  relationship  can  be  expressed  and 
verified  in  different  ways. 

Students  will  be  expected  to: 

1.1  demonstrate  by  construction  or  by  computer  simulation  that  the  perpendicular  bisector  of  a 
chord  passes  through  the  centre  of  the  circle 

1.2  verify  the  relationship  amongst  chords,  their  perpendicular  bisectors  and  the  centres  of 
circles  using  analytic  geometry 

1.2.1  solve  problems  which  involve  the  relationship  amongst  chords,  their  perpendicular 
bisectors  and  the  centres  of  circles 

1.2.2  calculate  the  length  of  a  chord,  the  distance  from  a  chord  to  the  centre  of  the  circle  and 
the  radius  of  the  circle  given  any  two  of  the  measurements 

1.3  provide  a  logical  argument  to  support  the  relationship  amongst  chords,  their  perpendicular 
bisectors  and  the  centres  of  circles. 

2.  Students  will  be  expected  to  demonstrate  an  understanding  that  if  a  line  is  tangent  to  a  circle,  then 
it  is  perpendicular  to  a  radius  drawn  to  the  point  of  contact,  and  that  this  relationship  can  be 
expressed  and  verified  in  different  ways. 

Students  will  be  expected  to: 

2.1  demonstrate  by  construction  or  by  computer  simulation  that  a  perpendicular  drawn  from  the 
point  of  contact  of  a  tangent  passes  through  the  centre  of  the  circle 

2.2  verify  the  relationship  between  a  tangent  and  the  radius  drawn  to  the  point  of  contact,  using 
analytic  geometry 
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2.2.1  solve  problems  which  deal  with  the  relationship  between  a  tangent  and  the  radius 
drawn  to  the  point  of  contact 

2.2.2  calculate,  given  a  point  in  the  exterior  of  a  circle,  the  length  of  tangent  segments  from 
the  point,  the  lengths  of  radii  to  the  points  of  contact  of  the  tangents,  and  the  distance 
from  the  point  to  the  centre  of  the  circle,  given  any  two  of  the  measurements 

2.3  provide  a  logical  argument  to  support  the  relationship  between  a  tangent  and  the  radius 
drawn  to  the  point  of  contact. 

Trigonometry 

1.  Students  will  be  expected  to  demonstrate  an  understanding  that  angles  can  be  drawn  on  a 
coordinate  plane  and  that  their  trigonometric  ratios  can  be  determined  with  respect  to  the 
coordinates  of  points  on  the  plane. 

Students  will  be  expected  to: 

1 . 1  recognize  and  sketch  positive  and  negative  angles  in  standard  position 

1.2  determine  the  reference  angle  for  an  angle  drawn  in  standard  position  on  a  coordinate  plane 

1.3  express  the  sine,  cosine  and  tangent  ratios  for  any  angle,  9,  in  standard  position  on  a 
coordinate  plane  in  terms  of  x,  y  and  r,  where  r  is  the  length  of  the  terminal  side  and  (x,  y)  is 
the  end  point 

1.4  determine  the  sine,  cosine  and  tangent  ratios  for  any  angle 

1.4.1    use  a  calculator  to  determine  the  sine,  cosine  and  tangent  ratios  of  any  angle  , 

1.5  determine  any  two  values  of  x,  y,  r  and  9  for  an  angle  in  standard  position  given  the  other 
two. 

2.  Students  will  be  expected  to  demonstrate  an  understanding  that  the  methods  used  in  the  solution  of 
right  triangles  can  be  used  to  develop  laws  for  use  in  the  solution  of  oblique  triangles. 

Students  will  be  expected  to: 

2.1  find  the  measures  of  sides  and  angles  in  diagrams  involving  multiple  right  triangles  in  two  or 
three  dimensions 

2.1.1    solve  problems  involving  multiple  right  triangles  in  two  or  three  dimensions 

2.2  find  the  measures  of  unknown  sides  and  angles  in  oblique  triangles  by  applying  the  sine  law 

2.2.1  verify  the  sine  law 

2.2.2  solve  problems,  including  the  ambiguous  case,  by  using  the  sine  law 

2.3  find  the  measures  of  unknown  sides  and  angles  in  oblique  triangles  by  applying  the  cosine 
law 

2.3. 1  verify  the  cosine  law 

2.3.2  solve  problems  by  using  the  cosine  law 

2.3.3  recognize  that  the  cosine  law  is  the  generalization  of  the  Pythagorean  theorem. 
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